PXA166 800 MHz - PXA168 1066 MHz

USB Ports

LCD_D[00:23]
U2-E (
U2-B
LSB MFP 60 E10 LCD_D00
MFP_61 D10 LCD_DO01
MrP 62 |-B10 LCD_D02 Host USBH_P —<M1; HOSTA_USB_P
M 63 |-AL LCD_ D03 usBH N M8 7 1iosTA USB M
BI ue MFP_64 A9 LCD_D04
MFP_65 |52 LCD_DO5 usB o1 P N7« usB OTG P
MFP 66 |22 LCD_D06 use oTG N -8 ] yss oTG M
MSB MFP_67 E9 LCD_D07
use_vBUS P usB 5V LINE
LSB MFP 68 A8 LCD_D08 117
MFP 69 B8 LCD_D09 usBiD FY «JusB OTG ID
MFP_70 c8 LCD_D10
D8 LCD_D11
Green MR A . A IsET R
MFP_72 LCD_D12
MFP_73 B7 LCD_D13
MFP_74 2L LCD_D14 PXA166_I TEMP R15
MSB MFP_75 E7 LCD_D15 6.04K
LSB MFP 76 A6 LCD_D16
MrP_77 |-B8 LCD_D17 -
MFP_78 D6 LCD_D18
MFP_79 E6 LCD_D19
RED MFP_80 AS LCD_D20
MFP_81 BS LCD_D21
MFP_82 G5 LCD_D22
MSB MFP_83 D5 LCD_D23
R43
PCLK  MFP_58 FBLL A AA——<] Lcp ik
30
U2-1
D11
]
Vsync  MFP_56 LCD_VSYNC Mclk  MFP113 FH2 ] AuD MoK 24.576 MHz
Hsync  \ypp 57 FCIL ] LCD_HSYNC sspi_rrm MPP_114 FHL— 7 AUD FRM
AL ssPLolk  MPP_115 ¥ (] AUD_CLK
DE MFP_59 ===——<" ] LCD_DE SSP1_TXD MFP_116 —B— 7 aup_mo
SSPLRXD MFP_117 H2—— (] AUD_RXD
R42
MP 84l oneEwiRe  PWM2 or ONE WIRE MMC2_CLK MFP_118 L — AAA——<] sp2_clk
30
PWML MFP85FBE (] LcD PwM K1
Mre 119 ) mpga_JTAG TDO
K2
MFP_120 K2
PXAL66_I TEMP - R29
MrP_121 K8 NNVN—C 3.3v
53.6K
PWM3 MFP 122tK4 ) mFp 122
PXAL66_I TEMP
R56
2.4K R56 installed when

Control

PXA168 is used

RESET_IN# is Input only
U2-F
OFF_BD_RESET# [ LL | ResET_IN# PwR scLF2 < 12¢ aik 12C
N3 PWR SDAF2— <] 12¢ DAT
WAKEUP
~ M3
CPU_JTAG TDO [ > TDO
CPU_JTAG_TCK [ > M2 1 rex T8
Wi PXTAL_OUT
CPU_JTAG TMS [ > ™S
CPU_JTAG TDI [ > L4 | 1pi
M4 | TRsT lel
RI8 .
N2 | ;A sELECT PXTAL_IN | ]
R0 26 MHz
3.3v — 1 e
4.75K - PXA166_| TEMP c27 —
R68 15 pF 15 pF
r6o 4.75K
4.75K - -

- 887-1069-1-ND

MMC2

SMC Bus

sp2 po [ >—B13 1 wmrp 30
sp2 D1 [ >—A13 ) vrp 31
sp2 p2 [ H>—L12 1 wrp 32
sp2 D3 [ >—B12 ) vrp 33

sp2_cvp [ >—BL4 ! vrp 28

FAULT_LED1# >—816 MFP_18

BOOT_AAG [ >—C12 1 vrp 34

Camera

CAM_D[0:7]
CcAM_D7 f—L15 |
CAM_D6 \—L16 |
CAM_D5 f\—M15 |
CAM_D4 f—K15 |
CAM_D3 f\—K16 |
CAM_D2 K17
CAM_D1 f—215 |
CAM_D0 \—J16 |

CAM VSYNC [ >——917
H18

CAM_HSYNC [

CAM VCLK [ >——H16 |
CAM_MCLK [ >——G16 |
CAM_PCLK [, GI5

MFP_37
MFP_38
MFP_39
MFP_40
MFP_41
MFP_42
MFP_44
MFP_45

MFP_46
MFP_48

MFP_50

MFP_54

MFP_55

PXA166_I TEMP

SMC_D[00: 15]
U2-G p

MrP o|-F18 4 smC D15

MFP_1 | F17 SMC_D14

MFP_2 | F16 SMC_D13

MFP_3 | F15 SMC_D12

Mrp_4 | E18 SMC_D11

MFP_5 FELZ SMC_D10

MFP_6 | E16 SMC_D09

MFP_7 | E15 SMC_D08

MFP_8 D18 SMC_DO07

MFP_9 | D17 SMC_D06

MFP_10 | D16 4 SMC_D05

MFP_11 | D15 ] SMC D04

MFP_12 1 C18 4 SMC_D03

MFP_13 | C17 4 SMC_D02

MFP_14 | B18 4 SMC _Do1i

MFP_15 | B17 4 SMC_D00
MFP 16 |AL8

R49 _
MrP_ 17 ALY NN High for 4712
2.4K Low for 4710
MFP 19 |AL6 -
MR 20 FCELS (] smc csi#
MFP 21 FBLS ] smc wE#
MrP 22 AL« svc Ro#
MFP 23 R4 ] smc Lua#
MFP_24 |-CL#
MrP 25 RIS ] smc Lia#
E13
MFP_26 <] EN_SD2_PWR#
MrP 27 FEI3 ) smc IRQ
MR 20 A ] suc ik
MR 35 A2 ) gvc BEL#
MFP 36 FEL2 (] smC BE2#
PXAL66_| TEMP

R104
MrP_53 |- A A\ A\—— ] FPGA_JTAG_TCK
240
R102
MrP_a7 18 A AN —— ] FPGA_JTAG_TDI
240
Dev. Plat. uses
MrP_43 K18 7 wrp_a3 MMC1 for SD card
MR 49 L7 ) MFP 49 MFP_41 = DO
His MFP_40 = D1
MFP_51 —==2——""] MFP_51 MFP 52 = D2
MFP 52 [C18 ) MFP 52 MFP_51 = D3
MFP_49 = CMD
MFP_43 = CLK
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DDR3 x8 RAM

2 Gbit RAM chips

512 MB RAM Total

RAM_A[00:14] RAM_A[00: 14] RAM_A[00: 14]
uis U20
A2
VDD DDR_1.5V
256MB oo 256MB  voool 2w
RAM_AOO —I<3 AO VDDl
P raM_A0l f— L7 1aq vDD2 27 ravaoo K3 1aqg D7
L3 G2 ramaol N L7 1Aq VDD2
RaM A2 N Lolas VDD3 RAM_A02 L3 G2
RAM_A03 K2 A3 G8 - — A2 VDD3
RAM A L8 VvDD4 RAM_A03 K2 A3 Gs
=t ravacs | L2 | e vops KL ravaos K LB iay vbbar
R10 rRaM_A0s | M8 | K9 ramaos L2 I'ng VDD5
RAM A00 f\— R10 | ¥
] MA 0 AG VDD6 AV A0S M8 K9
RAM_A01 N— U101\ g RAM_D[00: 15] rRam_ao7 kM2 | A7 M1 = — A6 VVDD6
- ) NG VDD? rRamao7 M2 1% M1
RAM A02 N VIO f \1n 5 RAM A8 N NO lag M9 N8 VDD7
RAM A0S f— RII | pns ramA0e K M3 g VvDD8 RAM A08 N =1 A8 M9
RAM_A04 o ULL | vy ravato f H7 1 70 RAM_A09 —I\I_AI;A9 vDD8
RAM A0S Vi1 |\ - ram_all M7 1'A74 RAMALD N1 A10
RAM_AO6 VI2 | v MDQ_0 RAMLDOS RAM_A12 K7 VDDQO BI ramatl \ M7 Haqq B9
- .| A8 MpQ 12— 4 RAM D02 - N3 A2 C1 RAM_A12 K7 VDDQO
RAM A7 V12| rav A1z f__ N3 | A13 VDDO1 Al12
- - MDQ72P4— RAM_D00 - N7 Q RAM_A13 N3 Al3 VDDO1 Cl
RAM AO8 N T2 1 s g MDO 3 -R3 RAM DOS RAM AL 8L fAqg VDDO2 E2 RAM_D[00: 15] N7 | Q
RAM A09 N RI12 | Q- - Q / RAMALA N ST A4 E2 RAM_D[00: 15]
¥ s MA_9 mpo 4T ] RAM DO6 VDDO3 E9 VDDQ2 ,
xm_iig —U13 MA_10 MDQ_5 Ul RAM_DO1 A3 VDDQ3 E9
RAM_A12 R13 mi; MDQ*G\L,JE— RAMLDOS F1 NC A3 Inc
L == MA_ lvi 4 Rram D07
RAM A1 P13 |\ g3 MPQ-T - F9 NC DQOBS— RAM_DOO Fl Inc
RAMAL4 N RI4 | gy NC c7 - F9 DQOBS— RAM_D08
H1i NC DQ1—=—————] RAWDOI NC c7
MDQ 83— ] RAM D12 Ho c2 RAM D02 H1 NC DQ1=————] RAMDO9
Lu4a 4 RAM D09 —INC DQ2 - H9 DO2 c2 RAM_D10
MDQ_9 RS RAM D10 J7 DQ3 c8 RAM_ D03 —NC Q cs -
RAM_BAO D—Tg SDBAO MDQ_10 15 - =—NC E3 RAM DO4 l NC DQ3 RAM_D11
raM_BA1 [ >—L21 spea1 MDQ_11I= = ::&A—DD;: A7 |\U DQ4 Es - A7 DQ4 E3 RAM_D12
P10 MDQ_12 - — N = 0
RAM_BA2 [ >——21 spBA2 MDQ._13|-F8. RAM_D13 DQ5 D2 RAM.DOS NU DQ5 E8 RAM D13
MDQ_14 {—>———] RAM.DLL RAM_RsT# [>——N2 | RESET# DQb e DQ6 D2 1 ravoie
RAM_RASH# D—Vg SDRASH MDQ_15 V7 4 RAM D15 DQ7 E7— RAM_DO7 RAM_RST# Di RESET# DQ7 E7 RAM D15
RAM CAS# [ >—Y2 1 spcas J2 _
RAM BAO [ >——>=BA0
ram wier [ >—921 spwes N9 RAM_BAL >—K8 BAl1 C3 RAVLBAO D—K‘Jé BAQ
2 spcker NS RAM B2 [ J3 BA? DQS|——<__] RAM_LDQS RAM_BAL [ B BAl a3 RAM_UDQS
RaM cso# [ >—F8 | speso# spcst# N0 DQSH D3 7 RAM_LDQSH RAM BA2 [ >—21BA2 DQS?G LUDQ
ui4 RAM_CLK D—W CK ) 7 DQSH# =< RAM_UDQs#
R7 ODT1 == G7 RAM_CLK [ >——21CK
R a0 [ soa N DMHEL—— RAM_LDM RAM_CLK# >—G7 ok DML R uom
vi4
Output DDRESET# [~+2—— | RAM_RST# RAM CKED [ G9 CKE a9 e L
RAM_CLK [ >—Y6 1 spciko RAM_CS0# [ H2 CSi ZQ H8 RAM_CKED o HS
RAM_CLK# [ >——T1 spcLko# RAM_CS0# [ >— ¢ [ Csy ZQ
caLpap N4 — F3 R105
RAM_LoM [~ DOMD e — _ G3 zﬁz vssQo B2 240 ram Rasi [ S | RASH vesoo B2 240
RAM_UDM [ >——Y24 pomt 8108 — (] DDR_1.5V RAM_CAS? U3 VSSQ1 B8 RAM_CAS# >—G3 CASH VSSQ 1 BS
pam—N C9 SSQ
240 RAM_WE# WE# VSSQ2 - — RAM_WE# >—H3 WE# VSSQ2 co
VSSQ3 D1 —
RAM_LDQS [ DQso — Gl D9 VSSQ3
ram_LDQs# [ >—RBL psqo# — ;E??GSK RAMLODTO ObT VSSQ4 ram_opto [>—SL 1 opT VSSQ4 D9
B El —1
RAM_VREF ~ ~ p—
RAM_UDQS [>—% psost B - I8 VREF - RAM_VREF [ >— : El VREF —
RAM_UDQs# [ >—Y4 1 posi# vREF NL ‘ VREE 18
C196 c197 VREF
1 uF 1 uF o - curs cur
N5 C188 R76 s N I~ N s oo lu lu o
Us SEC CS_EN 1uF 4.75K % ﬁ § % @ % % % — N N D o o
raLooTo L o I I I % é é g >>>>>>> > RAM_DDR3_X8_r8BALL g g g g % g g g g % g g RAM_DDR3_X8_ 78BALL
- - ol ol g oo — —
< <| of Af W L = -zl =z Z Z | oo < oof e[ oof = - o 9 o
PXA166_| TEMP = — <(<(mQL|_L|_'ﬁs%_|_|ZZ
R24 1
8.8v D—/\/\/\l— — —
6.04K
R82
RAM_UDQS# [ AVAVAY:
1.2K <_JDDR 1.5V <] DDR 1.5V
—— ] DDR 1.5V RAM_CLK [ >
R83 ) ——cqu —anr ——an —-Ccz - Ces s -0 - a1 clig c186 c179 C180 cis1
- v 0l duk ik iR ik —— 1 __1uF ___ 1uF ___ 1uF __ 1uF
RAM_LDQS# [ /\{\Z/K\I R94

RAM_UDQS
RAM_LDQS
T824K R85
: 1.2K

RAM_CKEO
R67
4.75K

RAM CLK# [ >—

9 l €236
51
10 nF

L
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DDR3 RAM

Termination

ower Supply

DDR 1.5V [

I

u12

1uF
6.3V

1 s
R72 —
4.75K 10 uF

6.3V

i C231
R74
4.75K
10 nF
3.3V [ >——

VIN VCNTL

3 Amps

VOUT

SENSE

PGOOD

REF_IN

REF_OUT

EN
1.7V=H

GND
GND

PAD

10

——_] 3.3v

‘\H ’_

<] RAM_VTT
c34

22 uF
6.3V

RT9040_DFN10

Cl112
1 uF

— =

(] RAM_VREF

Termination

Resistors

RAM_VTT [

RAM_A00

RAM_A01

RAM_A02

RAM_A03

RAM_A04

RAM_A05

RAM_A06

RAM_A07

RAM_A08

RAM_A09

RAM_A10

RAM_A11

RAM_A12

RAM_A13

RAM_A14

RAM_A[00: 14]
N
R34-C
A
75
1 ci6a 1 co26 | c227 | 228 1 c209 R30-B
— .1 uF I I I 7 2
10 nF 10 nF 10 nF 10 nF A
— — — — — R34-D
- - - - - L 5 AAAS
75
R33-C
A
R31-A 1 75
~ VV\V/\—<"] RAM_RAs# R32.C
75 L 6 AAAS
| ce33 c232 R31-C Y5
B I VA ra s
= R33-B
10 nF 10 nF 75 | 7 )
— R34-A
- T PR A TR .
- R32-A
75 L 8 AAal
R33-D
- 4 &
——/\V/\V'"——<_] Ram BAO R32-D
75 L 5 AAAS
R33-A 75
-—8\/\/\/\1—<j RAM_BA1 113
75
R34-B
| 7 ) 75
—/\V/\/\'—~ Rram BA2 R32-B
75 L7 AAAZ2
R31-B
- AAZ— <] RAM_ODTO N
- R31-D
75 L 5 AAAS J
75
RL12
—\N/V\V———< RAM_CS0# R30-C
75 WA
75
R30-A
o AAE—
75
R114
75
R30-D
LS AN
75
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10/100 Ethernet

FB3
Y Y\
220 ohm
3.3V [ i
FB4
~ i i
220 ohm
i c147 i C193
1UF 1UF — 1
1uF
U2-C 4.75K = - p—
- R78
1.2K
u13
MDIO MFP_101}DL |
16
MDC  MFP_100F4 | MDIO vDD_1A 2L .
+-{voe VDD_2A14I
B3 c52
MFP_99 C192
RXDO D2 L1 | RXDO/MDEO
RXD1  MFP_98 10 | | 1uF
RXD2 MFP_o7 |-CL I . RXD1/MODE1 | |l - 6.3V
RXD3  MFP 96 |E4 I 5 RXD2/ RMI | SEL —
RXD3/ PHYAD2 12 —
VDD_IO <{_J3a3v -
RX_CK  MFP_94 D3 7 | RXCLK/PHYAD1
RX DV  Mrp_103}-E3 26 | RxDV
RX_ER  MFP_95 C2 L3 | RXER/RXD4/PHYADO VDD CRIE ]
1.2V Core
c212 c49
TXDO  MFP o1 2 22 f1ypo 10 nE c1o1
TXD1  MFP_90 |-B2 23 | xp1 1uF LU
- R59
TXD2  MFP 89 |24 24 | Txp2 6.3V R95 Ro8 ANN—
A2 25 51 51
TXD3  MFP_88 TXD3 — — 4.70hm
20 -
TXCLK C198
A3 <] PORTO_RX_P 1uF
TX_CK  MFP_86 21 | e Rxp 2L
TX EN  MFp 87 |B3 B % | <] PORTO_RX_M
- | CRS RXN
Al
CRS  MFP_92 | 15 { coL/crs_pviMoDE2 — —
CcoL  MFP o3 |-BL
R75 16 Txpl22
AVAVAY: TNT/ TXER/ TXD4 »8 RO6 rRo7 | ciie
4.75K TXN 51 51 —— .1uF
o FPGA_RESET# [ >——21RESET#  \DD_|O max
MFP_102 —==—-<_"1] FAULT_LEDO#
<] PORTO_TX_P
3 <] PORTO_TX_M
4| yran LED1/REGOFF
El —
MFP_104 ———< ] MFP_104 —
PWM4 > > VDD_2A VDD_2A —
Y3 N
MFP_105 FE2—( ) MFP_105 m 5 LED2/TNTSEL |2
L] XTAL1/CLKIN
MFP_106 FFL— ] MFP_106 25 MHz . <] PORTO_ACT_LED
3 V&S
RBIAS <] PORTO_SPEED_LED
| o5
PXA166_| TEMP | coa
_ . 15pF T I pF L
R126 . -
12.1K LAN8710i g.lo%m

R48

L C211

10 nF

AYAAY
1.0M
U9

<

FPGA_25MHZ [ > 6
33v[ >—231vec  GND
4 <
74LVC2GU04DCK —

LED1 = Activity/Link
LED2 = Speed 100 Mbit
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SMC Bus
from CPU

Off Bd. LEDs

29
13
FPGA_25MHZ [ >
FPGA_RESET# [ >—
26
R54
25
3.3v
2.4K

DDR 1.5V [

80
FPGA_JTAG_TDI [ JTAG_DIN_B8 LATTICE XP2_144_8K_LUT
FPGA_JTAG TcK [ >——28L1 5raG cLk B8
FPGA_JTAG_TMS [ >—"21 ;TAG_TMs_B8
o — N ™ < n
- N [s2] < Te) [{e] ~ [e0) (2] - - - — - -
[a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a) [a)
P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4 P4
& &6 6 & & &6 6 & & &6 6 & & &6 6
o™ N < - - < © n O N~ © - 0 n ()]
— o™ <t n [{e] © ~ [e0] ()] o — N o™ o™
— — — — —
U6
1.20V typ.
VIN vouT|2 O
1.5-5.5V
R23
EN 5 6.04K
0.8V FB (] FPGA_1.2V
7 1 c44
PAD —
PGOOD )
GND 10 uF
R120 6.3v 1 c190 _1 c163 _1 co16 _1 co14 _1 co13
LD39100PUR_DFN6 — ri20 L I 1w - —
- 10 nF 10 nF 10 nF

3.3V >

R123
12.1K

SMC_D[00:15]
N
SMC_D00 132
SMC_DO1 137
SMC D02 N 17 |
SMC_D03 127
SMC D04 h— 20 |
SMC D05 o 9|
SMC D06 N 15 |
SMC_ D07 138
SMC D08 N 11
SMC D09 hoo 2|
SMC D10 f— 21 ]
SMC D11 130
SMC D12 fh 28|
SMC D13 22|
SMC_D14 144
sMcC D15 h—__ 27 |

sMC_CLk [ H>—30
swc_roy [ H>——164
sMc cst# [ H>— 18
SMC LLag [ H>—— 143

sMc_ Lua# [ H>— L
sMc BEL# [ >—— 131
sMc BE2# [ >—— 133
sMc WE# [ >— 5

SMC_RD# [ H>—— 129

SMC_IRQ D—lo
134

o—I
GREEN_LED# D—l_

RED LED# [ >—— 141

FPGA_JTAG TDO [ >——82

10_BO
10_BO
10_B7

10_BO

IO_INIT#_B7
IN_CFG1_B7
10_B7

10_BO

10_B7
10_B7
10_CLK_B7
10_BO

10_CLK_B6
10_CLK_B7
10_BO

10_B6

10_CLK_B6
10_CCLK_B7
10_B7

10_BO

IN_PROGRAM# _B7
10_BO
10_BO

10_B7

10_BO
10_B7
10_BO

10_B7

10_BO
10_B6 IN

OUT_CSSPIN_B7

CFGO

TOE

JTAG_DOUT_B8

IN

10_B2
10_B2
10_B2

10_B2

10_B2
10_CLK_B2
10_CLK_B2

I0_CLK_B3

10_CLK_B3
10_B3
10_B3

10_B4

10_B4
10_B4
10_B4

10_B4

10_B4
10_CLK B4
10_CLK B4

10_CLK_B5

10_B2
10_B6
10_B5

10_DONE_B7

10_CLK_B1
10_B1
10_B1

10_B1

10_BO
10_BO
10_CLK_B1

10_CLK_BO

10_CLK_BO
10_B2
10_B2

10_B2

90

R124
12.1K

91

1 92— Bus cs#
% BUS_BHE#

89

88

87

78

77

74

73

71

72

70

69

66

65

62

61

58

1 100~ Bus waAIT#

36—(] EN_USB_5V

157 (] EN_LCD 3.3V
S—G MFP_51

| 114 ] UARTO_TXD
| 118 ] UARTO_RXD
1 110 ] UARTL_TXD
1 109 7 UARTL RXD

1122~ yaRT2_TXD
1 121 ] UART2_RXD
| 116 ] UART3_TXD
1 119 ] UART3_RXD

1120 ] yART4_TXD
1 102~ UART4_RXD
1 103 ] UARTs_TXD
| 104 ] UARTS_RXD

u14

(] BUS_ALE#
(] BUS_DIR

MUX_AD_[00:15]

MUX_AD_00
MUX_AD_01
MUX_AD_02

MUX_AD_03

MUX_AD_04
MUX_AD_05
MUX_AD_06

MUX_AD_07

MUX_AD_08
MUX_AD_09
MUX_AD_10

MUX_AD_11

MUX_AD_12
MUX_AD_13
MUX_AD_14

MUX_AD_15

XUARTS

3.3V >

136

FPGA with 5K or 8K LUTSs

128

112

95

105

76

63

42

49

33

14

23

60

85

117

FPGA_1.2V[ >

83

140

67

24

59

84

118

VCCO_0

VCCO_0

VCCo_1

VCCO_2

VCCO_2

VCCO_3

VCCO_4

VCCO_5

VCCO_5

VCCO_6

VCCO_7

VCCO_7

VCC_AUX1
VCC_AUX2
VCC_AUX3

VCC_AUX4

VCC_JTAG

VCC PLL 0

VCC PLL 1

VCC_INT1
VCC_INT2
VCC_INT3

VCC_INT4

Input

10_B6

10_BO

10_B2
10_B2
10_B2

10_B2

10_B2
I0_CLK_B5
10_B5

10_B5

10_B5
10_B5
10_B5

10_B5

10_B5
10_B5

10_B6

10_B2
10_B2
10_B5

10_B5

10_B5
10_B5
10_B5

10_B5

10_B5
10_B6
10_B7

10_BO

10_BO
10_B1
10_BO

IN_CSSPIS B7

CPU

USB Power

—— ] REBOOT
EN_AVDD_OTG#
31
142
DIO_[00:16]
4
99 DIO_00 3.3v
98 DIO_01
96 DIO_02
94 DIO_03
93 EN_AVDD_OTG#
DIO_04
56 DIO_05
55 DIO_06
54 DIO_07
53 DIO_08
52 DIO_09
50 DIO_10
48 DIO_11
47 DIO_12
46 DIO_13
32 DIO_14
DIO_15
107 DIO_16
108
138 ] sbDo
EIEEE—_
144 (]sp2D2
43 s SD Cards
L ——_ e
140 ] sbcko
—— ] SD_CLK1
——< | SD_POWER#
39 ACT_LED#
35 —
19
124
—|—<:| SPI_MOSI
e— = | 5P| Bus
115
== ] sP_CK
1125 ] sp_FRm
11 —
L— < ] UN-RESET

R13
6.04K 2
S
1 FET_DMP2305_SOT23
Jalm
-
D3
L— ] AVDD_OTG
XP2-5 has:

5K or 8K LUTS 2 PLLs

12 18x18 Multipliers

9/12 blocks of 1Kx18 Block RAM

100 I/O with 144 pin package
"instant ON" = about 1.5 mS
input PLL clock = 10 MHz min

Reset
Latch

3.3V >

R53
2.4K

U4

D vCC

UN-RESET >

NC7SZ175P6_SC70 =

This drives CPU_RESET#

Technologic Systems

Lok oF—— <] oFF BD_RESET#
FPGA_RESET# [ >——O8 1ciRe
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#1 3.3V Power Supply

up to 2000 mA

3.3V [ D>—

us
: 14
FB1 —O0
1 pviNg X1 15 9
2 1 pviNg LX2 3.30V nominal
POWER [ > : M Lx3 |28 225 ‘ ] 3av
220 ohm 41 AVIN 2.2 uH
10
C167 ca2 9 FB C36
1 uF —NC
22 uF
10 uF 5 PGND1 [-LL 6;/
6.3V - CTLO PND2 |12 :
— — e PGND3 |23 —
5 cnz2 PAD_GND |-
CTL3 AGND |2 22 uF minimum
R71
AVAVAY 50 uF Max.
4.75K SC183C_BUCK_2A —
4.1V nominal 2.5 Mhz sw. freq.
. . R51
trip point §2.4K
u10
i 2 [ee
RESET# |-+ <] LOW_VOLT#
RL9 c215 3 1D
6.04K 10 nF
STM1001S-2.9V
R52 -
24K T —
EXT_RESET# [ >
6
D
|_
REBOOT GH—} Q5-A
2 \ |+
NS
R81 1
1.2K
c114
4 ms Delay
R27
AN 1
53.6K
U6
EN_PWR REG [ L D‘ 6
1 6
<] EN_DDR_1.5V#
2lenp veck2 (] POWER D‘
R121 . . 216ND vecF2— <] POWER
: 1 < EN_CORE_RAIL o8
12.1K o A 3 Dc 4
1 a1 NC7WZ14P6X_SC70 53.6K
ms 1uF 1l cu3
Del : _ c53 NC7WZ14P6X_SC70 5
elay AuF —
POWER - Delay 6.3V

POWER >

#3 CPU Core

C169

innln

u7

Delay from Enable
to Vout ramp start

is typ. 50 us

EN_CORE RAIL [ >—

FB2

~ ) 1
220 ohm i 2
cle8 o 4

-1 uF 10 uF
6.3V 9
- - 5
6
7
3

PVIN1
PVIN2

AVIN

NC

CTLO
CTL1
CTL2
CTL3

LX1

%

Power Supply Sequence:

When POWER < 4.1V all rails OFF

After POWER is > 4.1V
Then wait 200 mS

#1 Turn on 3.3V Rail

#2 AVDD (1.8V) is always
slightly lower than 3.3V rail

Then wait 1 mS, and enable
#3 CPU Core rail
Wait 4 ms
then enable:
#4 DDR 1.5V Rail
#5 FPGA 1.2V ramps simultaneous
with DDR_1.5V rail

#6 FPGA controls delay until
AVDD_OTG rail is enabled

All Power rails are turned off

at the same time (within 5 ms)

R22
6.04K

1.0V

LX2
LX3

2.2 uH

R57

FB

PGND1

PGND2
PGND3

PAD_GND

AGND

SC183C_BUCK_2A

2.5 Mhz sw. freq.
2000 mA

4.70hm

C39

22 uF
6.3V

R80
1.2K

R57 must be changed
to 140 ohm for PXA168

C3

22 uF
6.3V

] CPU_CORE

5

22 uF minimum
50 uF Max.

(] FPGA RESET#

Vout rise time

about 130 us

L

800 MHz CPU needs

Vcore = 1.00V

1000 MHz needs 1.10V

Power Supplies

Analog

1.8V Reqgulator

<] AN_1.8V
c225

D1
3.3V >—’|—
us
C50 ————QO 1.8V
| 1 8 1.8V
| | VIN vour IL A A
2.2-6V
— 1uF 1000 mA
- 6.3V
—2{ne nel s
3 6
R122 NC NC 10 uF 10 nF
EN_PWR_REG 5 EN GND 2 6.3V
0.3v=1L 9
PAD —
1.0V = H = —

REG_AP7361_1.8V_DFN8

# 4

DDR3 1.5V Reg.

1.53Vt

GND

yp-

FB5 U1 o |
PR - LIM 3
POWER [ > : YN c PVIN LDR|—
220 ohm
i C165 J» c43 L -
R58 1 uF 10 uF L3
4.70hm 6.3V 6
Sw Y
— —— 2.2 uH
‘ 8 lsvin
_ 5
162 2.0V=H SFB
.1 uF 10 0.8vV= L 11
EN_DDR_1.5V# [ >—=— SHUTDN VSET
12 fpger NCH—
- 4 R26
SGND 53.6K
+2.5% R62 13 f peND
-970 97.6K

REG_MVPG30_DFN12

C37

22 uF
6.3V

= 1.5V

<] DDR_1.5V

C38

22 uF
6.3V

Technologic Systems
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CPU Power

PXA168 PCIE rails must be
connected to AVDD_OSC (1.8V)

s3v [ ~ ~ ~ ~ ~ ~ ~
i C156 i C157 i C158 i C159 i C204 i C203 i C202 155
i | cisa 1 ci53 | cs2 I cs0 I cis1 1 coo0_ |l coo1
.1 uF 1 uF .1 uF .1 uF 10 nF 10 nF 10 nF . . . . . . . .
1uF 1uF 1 uF 1 uF 1uF .1 uF 10 nF 10 nF
8.3V [y ~ ~ ~ ~ ~
i C205 i C206 i c217 i c218 i c219 i C220
| cias 1 craa | cia3 _1 cra2 1 cia1 _1 ci40
10 nF 10 nF 10 nF 10 nF 10 nF 10 nF I I I I I I
1uF 1uF 1uF 1 uF 1 UuF 1uF
CPU_CORE [ > : : : : : : :
i C132 i C133 i C134 i C135 i c207 i C208 cli3s
| cize 1 c139 | ci37 ol c131 |l ci130 I coo3
1 uF 1 uF 1 uF 1 uF 10 nF 10 nF 1UuF — — — — — 10nE
1uF 1uF 1 uF 1uF 1uF
- - - - - - - H H H H H H near CN2
DDR_1.5V [ » - - - - - - -
i C120 i c121 i c122 i c123 i C209 i C210 c124 C224
L uF L uF L uF L uF | cios 1 ciz6 | cio7 L cies8 |l c129 .
.1lu .1lu .1lu .1lu
10k 10 nF AuF T T T 1w e 10 nF
1 uF 1uF 1uF 1uF
AVDD_OTG [ > -
i c118 i c119
.1 uF .1 uF

U2-K

<] DDR_1.5V

<] CPU_CORE

T17 should be connected
to VDD_Core Voltage
for normal operation

< 3.3V

Jan.4 e-mail from Eliza

Date Jan. 3, 2013

FB7
T15 vDD_M 1}F2
AN_1.8V [ D>—Y M AVDDT_PCIE ML
220 ohm VDD_M 2 -
u16 VDD_M 3
c18s €230 AVDD_PCIE M3
VDD_M 4
1 uF 10 nF VDD_M 5110
R1S Ipry R15 VDD_M 6 113
u3
— —_ RFU = Reserve Future Use VDD_M_7
- - vDD_M 848
M6 | AvD UHC
AVDD_OTG [ >——%
NLS vDD_CORE 1 |8
AVDD_OTG VDD_CORE 2 E11
VDD_CORE 3 |-S5
AN_1.8V [ D>——xs P16 | AvDD_osC VDD_CORE 4 |-Gl4
PLL also VDD_CORE 5 |2
c161 vDD_coRE 6 |FH14
1 uF SBC_USB 5V [ >——P18 | Aypps use VDD_CORE 7 2
Output only VDD_CORE 8 |14
10 mA max. VDD_CORE 9 |FM2
— VDD_CORE 10 |-Mi4
El4 1 vbp 100 1 VDD_CORE 11 |8
Fl4 1 vbp 100 2 VDD_CORE 12 |PLL
VDD_CORE 13 117
3.3v[ >—t
J14 | ypp 101 1
K14 1 vop 101 2 VDD 103 1 B
vDD_103_2 K8
A | vpp 102 1
C7 { vpp_ 102 2 vDD_ 04 1 BB
S vop 102 3 vDD_ 04 2 |P°
PXAL66_| TEMP
U2-J
21 vss 1 vss 39(KL1
o vss2 VSs_40 [HaZ
B vss3 vss_a1 3
E vssa vss 42 =5
o vsss vss 43 —=f
=2 Vss 6 vss_ a4 8
E91 vss 7 VSs_45 =
E vss s VSS_46 [-=0
121 vss o VSS_47 =2
1 vss 10 VSS 48 [-=2
Sl vss 1 VSS_49 =3
B vss 12 VSS 50 |-e
aio VSS 13 VSs 51 -6
S vss14 vss 52 |-V
S5 vssi15 Vs 53-8
S vssi1e VSs 54 -2
S vssT17 Vs 55 |-VeD
ro vss'18 VSS 56 |-Vt
ne vss_19 VSS 57 |-VeZ
Co 1 vss 20 vss 58 M
- vss 21 vss 59 L
o Vvss 22 VSS 60 |-
i3 Vvss 23 VSS 61 -
rie Vvss 24 VSS 62 [-e
31 Vss 25 VSS 63 -
% vss 26 VSS 64|58
1 vss 27 VS 65|52
B+ Vvss 28 VSS 66 -5
2| vss 29 VSs 67 -4
S0 vss 30 vSs 68 |-Era
S vss a1 Vs 69 |-
S2 vss 32 VSS 70 |1=
28 vss 33 VSS 71 |13
o vss 34 VSS 72 |5
T vss 35 VSS 73 |
S| vss 36 VSS 74 |-e
2 vss 37 VSs_75 -
VSS 38 VSS 76 [~
VSS 77
- PXA166_|I TEMP =
Title: TS-4710 CPU Power and Bypass caps
Rev: A Designer
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Micro SD
Sockets

Card

R20
SD_POWER# [ > NN\

3.3V [ >—

@
TYT
Ly

FET_DMP2305_SOT23

6.04K
D3
L cia9
1uF < SD1_3.3V
CN3 R79
- 4 1.2K
SD_DO [ >———DATA O VDD
C160
SD_D1 D—B DATA 1 | |
|
1 .1 uF
SD2_D2 [ >——{DATA 2 N
) GND -8 -
SD_D3 [ »>—={DATA 3
3 FrRvL 2
SD_CMD [ >——{ COMMAND 10
FRM2
SD_CLKo [ >——2clk FRM3 |-LL
FRw4 |22
CONN_MICRO_SD 1
CN4
SD_DO D—7 DATA 0 VDD 4—(:l SD1_3.3V
8
SD D1 [ >——DATA 1
SD2_D2 D—l DATA 2
) GND S
SD_D3 [ »>—={DATA 3
3 FrRVL 2
SD_CMD [ >——{ COMMAND 10
FRM2
so_cki [ >—21clk FRv |-
FRw4 |22

CONN_MICRO_SD

SD Card LEDs

FAULT_LEDO# [ >—

FAULT_LED1# >

ACT_LED# >

3.3V >

LED1

A W

RED

R101
240

LED2

RED

R106
240

LED3

Green

R107
240

RTC and Temp. Sensor

GND guard band

33v ] >
C195
§ R16 § R14 I I
6.04K 6.04K
1 uF —
12C_CLK [ > (2
12C_DAT [ > 11 lspa
13 frreQ ouT .
BAT ] V_BAT
—NnC
BAT must be > 2.7V —2Inc 1 o5
20 Ihe | 1w
6.3V
for temp comp to work as| o ol

CPU
Debug UART

1SL12020_DFN20

Temp takes 68 uA for 22 ms
Once every 1 or 10 min.

Reboot FHag

U2-H
R50
UART1_TXD MFP_107 G4 DEBUG_RXD R63 ——VVV V—X POWER
~ —— . 2.4K
UART1 RXD MFP7108 G3 <:| DEBUG_TXD (COnSOIe) /\/\/\/
- 97.6K c189
RL0O
UARTL_CTS MFP_109 2 AN/NN——] FPGA_JTAG_TMS I I L
UART1_RTS MFP_110 FEL— <] sMC_RDY 240 1UF ——
UARTL_RI mrp_111 FH4 ] poiE_sson U22 §§§755K -
UART1_DTR MrP_112 2 31b vec2
R25
PXA166_| TEMP ek ot ANNN\N——] BOOT_ALAG
- 53.6K
Keep normally & cure GND |2 T
i R86
at logic zero 1.2K — G790 NeC7sz175P6_SC70 =
3.3V --> 5V - '
3.3v [ D>— SD2_3.3V
U23 2
1 3 R21
i EN_SD2_PWR# Jalm Q ¢ AN/N\——< ] sb2_po
— A e 20 ] POWER p- 6.04K
L 199GE -
FET_DMP2305_SOT23 [D 3 R18
Low_voLT# [ >—21a1 Bl (] EN_PWR REG +—AANN—-] sp2 b3
EN_USB 5V [ > 310 B2 |- (] SBC_USB_ 5V 6.04K
4 16 R17
A3 B3 —A\ANN—] sp2_cvp
RSS M g4 l15 6.04K
6 1as Bs |4
7 16 Be |13
- 8 a7 B7 &
9 {8 gLl .
1 ol Technologic Systems Date Jan. 3, 2013
B 74ACT245_TSSOP .
Title: TS-4710 SD card, RTC, Temp.
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PCle 100 MHz
Clock Generator

u24

FB6
3.3V [ O—Y N : : : : L
220 ohm 6
i c184 i c183 i c182 i C176
1 uF 1 uF 1 uF 1 uF 12
L L L L 21
7
2
5
18

I2C interface

allows changing amplitude

and tri-stating outputs

Spread Spectrum En.

12C_ClK [ >—19 |
12C_DAT [ >— 20|

PCIE_SSON D—3

VDD
VDD
VDD
VDD

VDD

OEO0
OE1l
OE2
OE3

SCLK

SDATA

SSON

——{ XOUT

FPGA 25MHZ [ >——— 23 |

XIN

PCIE0_P[—=—

PCIEO_N|=—

poiEL PFES <] PCIE_CLKO_P

PCIEL NFA— (] PCIE_CLKO_M

POIE2 P4 (] POIE CLKL_P

POE2 NFE— ¢ ] PCIE CLKI_M

PCIE3 P2

PCIE3_N|—

GND
GND
GND

SI52144_QFN24

CPU

PCle not supported

on PXAl166
cl1o4
I I <] PCIE TX_P
U2-L 1 uF
c187
PCIE TXP Y15 I I I PCIE_TX M
R16 fpr sEN PCIE_TXN Y15 A1 uF
Temp
Sensor PCIE RXP 1 (] PCIE RX_P
PCIE RXN A ¢ ] PCIE RX_M
PCIE CLKP Y18 ] PCIE CLKO_P
Inputs
P POIE CLKN Y8 1 poiE cLko M
PXA166_| TEMP

Technologic Systems
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Two 100-pin Off-board Connectors

All signals driving DIO on CN1 &
CN2 must be powered by the

3.3V on CN2, or remain at OV until the
CN2 3.3V rail is > 3.0V

EXT_RESET# is an Input
used to reboot the CPU

"POWER" pins supply all power to the module
Apply 4.5V to 5.5V to these pins

Pin 1 is the top left corner pin on the
connector. All of the pins on the left

are odd numbered. This may differ from

Do not drive active high
the connector manufacture’s datasheet.

Current drain is approximately 400 mA

(use open drain) Must have 10 nF Capacitor

Right

Left

very near CN2 and GND

for all "quiet" signals
FPGA FPGA_JTAG_TMS D—; 12 ] EXT RESET# g g PORTO_RX_P D—; L2 ] PORTO_ACT LED
FPGA_JTAG_TCK D—s :—G EN_USB_5V (between diff pairs) PORTO_RX_M D—s :—G PORTO_SPEED_LED
]T AG FPGA_JTAG TDO [ »—32H =—— <] sb2_D2 Et hern et ETH_CT [ >—= =] RED_LED#
FPGA_JTAG_TDI o>—1 8—(] SD2_D3 PORTO_TX_P [ >—" B—G GREEN_LED#
OFF BD_RESET# D—li ig—G SD2_CMD Off-Bd PORTO_TX_M D—li E—G MFP_105
. == ETH_CT
OFF_BD_RESET# is an Output NC -~ L sp233v e [ >—72 L mP_106 MFP_122 = PWM3
NC o] 16—<:| SD2_CLK SD Card 3.3v DT 16—<:| MFP_122
used to reset all peripherals POWER [ >——= ————————<__] POWER ) LN
POWER FAIL# NC A7 18—<:| SD2_DO uses CPU MMC2 3.3V rail can supply up A7 | 18
Lcp_pos [ 2 2o — to 700 mA to base board ” 2
- 21 22 21 22
LcD_Do9 [ >—=— == ==
- 23 24 23 24
LCD_D10 D—zs 26—<:| LCD_D00 L NCZ 6
LcD D11 [ >——=2 ————-<_] LcD_po1 = NC—= <] MFP_49
Lep_p12 [ >—24 28 ) Lep po2 NC-2H 28 (iecak 12C
POWER [ ‘ ‘ - 29 22—@ LD D03 Maximum off-board load HOSTA_USB_M D—zg 22—(] 12C_DAT ]
Lop D13 [ DO—— —=——-_1] Lcp_Do4 . USB HOSTA USB P [ >—311 152 ] MFP_104 MFP_104 = PWM4
- 33 34 . on AVDD_OSC is 10 mA 33 34
C146 c148 _
LCD_D14 D—3 SG—G LCD_DO5 Ports CPU_CORE D—3 %—G AUD_MCLK
1uF 1UF LCD_D15 >—3§ - <] v_BAT USB_OTG M >—3$ ] A cix 12S
LCD_D16 D—sg 40—<:| LCD_D06 USB_OTG_P D—sg 40—<:| AUD_FRM or DIO
Lcp_p17 [ o——— —— ] Lcp_po7 ——__] AUD_TXD
— — - 41 42 - ] a1 42
- - LCD_D18 li)—43 44—<:| LCD_D21 33v [ > . 44—<:| AUD_RXD
LCD_D19 I:>—45 46—<:| LCD_D22 . 46—<:| CPU_JTAG_TMS CPU
€235
[ o>— F—<"] ————< ] CPU_JTAG_TCK
LcD_D20 47 28 LCD_D23 47 28 - CN2-54 Codec CLK
POWER [ >——— <] EN_LCD_3.3V PCIE TX M[ >—— ———C"] CPU_JTAG_TDI ]T AG
LCD CLK D—49 1 50 10 nF PCIE_TX_P D—Afg 50—<:| CPU_JTAG_TDO on the TS-8390
- 51 52 51 52
Lcp_HsYNe [ == <__] ONE_WIRE
Leo_vsvne [ o—22 L - 1 roERMD>—22 24— MRP 51
Lop, DE [ o2 26 = PCIE RX_P [ D>—22 6 cammeik
LCD PWM D—57 | 58 DDR 1.5V > - 57 58—<:| CAM_DO MFP_51 has FPGA
- 59 60 59 60
DIO_[00:16] — - — 234 POIE CLKL M [ (] cAm b1 in in parallel
\ 51 62 — PCIE_CLK1_P [ >— 61| 162 ) cam o2 Camera P P
63 64 63 64 .
— DIO_14 M —=1 MUX_AD_15 10 nF AN_1.8V [ >—— —————<__] CAM_D5 ** Can use either
DIO 13\ 65 66 MUX_AD_14 Pl FRM[ >— 65 166« cam D6 or DIO
Do 12f— 67] 68 MUX_AD_13 SPI sp_mosl [ >——— 87| 168« cam D7
DIO 11 fh 69| 70 MUX_AD_12 - or DIO P MO [ >—— 691 L 70« cAM HSYNC
DIO 10— 71 72 MUX_AD_11 Pl oK [ >— 1 L 72 (] cAM VSYNG
DIO 09 N 73] 74 MUX_AD_10 73 L 74 (] USB OTGID
FPGA DIO Z Z W0 s Z T
_AD_ - USB_5V_LINE
DIO 08 fhoo 77 | 78 MUX_AD_08 - 17 78—<:| UARTO TXD -
g . Data Bus - cuamGVee  savl>— I X
— DIO 07 ph— 79 80 MUX_AD_07 79 1 80— uarTo_RXD
81 82 81 82 -
DIO_06 p 52 MUX_AD_06 or DIO Max. load on JTAG Vcc cam p3 [ o— =] UARTL_TXD
DIO_05 83 84 MUX_AD_05 - cAM D4 [ >—383 ] 184 ] UARTL RXD
Dloo4afh___ 85| 86 MUX_AD_04 (CN2-79) is 20 mA Camera CAM_PCLK [ >——85 1 86 ] uUART2_TXD
DO 03 p— 87] 88 MUX_AD_03 or DIO cam voLk [ O>—87 188 ] uART2 RXD Seri
DlIoo2 89| 90 MUX_AD_02 Not always 3.3V MFP 52 [ > —89 | 190 ) uarT3_TXD rial Ports
DIO_01 91 92 MUX_AD_01 vep a3 [ H>——2L 92 (] UART3_RXD or DIO
. DIO_00 - 93] 94 MUX_AD_00 CO I DEBUG_TXD Di 94—<:| UART4_TXD
95 1 96— BUS_ALE# — nsoie DEBUG_RXD 51 196 UART4_RXD
BUS WAIT# [ >—7 198 ] BUS DR DIO_15 [ >—27 1 1 98 ] UART5_TXD
BUS_BHE# D—gg % BUS_CS# CAN E DIO_16 li)i L(j UART5_RXD
MUX_AD_[00: 15]
| TYCO_100PIN_MODULE | TYCO_100PIN_MODULE
DIO_15 and DIO_16
Bus Control can be CAN_TXD

and CAN_RXD

If Bus is not needed, all Bus

signals can be changed to DIO 1uF

- Dl
C115

Any 1/O routed to a user accessible
connector should have additional ESD
protection placed on the carrier board.

Devices connected to this bus must never
drive it when BUS_CS# is deasserted

(must be off within 30 nS of deassertion)

Devices must pull the BUS WAIT# line low

if they need more than 150 nS strobe

The data bus can not have more than

Technologic Systems Date Jan. 3, 2013

30 pF of off-board capacitive loading

May need data buffer chip for heavy loads
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